Chelation of extracellular calcium-induced cell death was prevented by glycogen synthase kinase-3 inhibitors in PC12 cells.
Calcium ion is a secondary messenger that mediates a variety of physiological responses of neurons, including cell survival responses. To determine the role of calcium in regulating neuronal survival and death, we examined whether chelation of extracellular calcium with EGTA induces caspase-dependent apoptotic cell death and whether glycogen synthase kinase-3 is involved in EGTA-induced cell death in PC12 cells. EGTA increased apoptotic cell death with morphological changes characterized by cell shrinkage and nuclear condensation and fragmentation accompanied by caspase activation. EGTA increased GRP78 protein expression, suggesting that EGTA induces ER stress. Glycogen synthase kinase-3 inhibitors prevented EGTA-induced apoptosis. In addition, nerve growth factor and insulin growth factor-I completely blocked EGTA-induced cell death. Moreover, caspase-3 activation was inhibited by glycogen synthase kinase-3 inhibitors. These results suggest that chelation of extracellular calcium with EGTA induces caspase-dependent apoptosis, and the activation of glycogen synthase kinase-3 is involved in the death of PC12 cells.